Secondary retinal ganglion cell death and the neuroprotective effects of the calcium channel blocker lomerizine.
After partial optic nerve (ON) injury, intact retinal ganglion cells (RGCs) undergo secondary death, but the topographic distribution of this death is unknown, and it is unclear which cell death pathways are involved. Although the calcium channel blocker lomerizine reduces RGC death after partial ON injury, it is unknown whether this drug alleviates necrotic or apoptotic death. The dorsal ON was transected in adult Piebald-Virol-Glaxo (PVG) rats, and the site of secondary RGC death was determined using anterograde and retrograde DiI tracing. RGC death was assessed at 2 and 3 weeks. Retrograde tracing with fluorogold injected into the superior colliculus 3 days before euthanatization was used to identify RGCs undergoing secondary death. Overall cell loss was quantified using betaIII-tubulin immunohistochemistry. Lomerizine (30 mg/kg, oral) or vehicle was given twice daily, and retinal wholemounts were analyzed for necrotic morphology (nucleic acid stain) or anticleaved caspase-3 expression at 2 and 3 weeks. Ventral retina was identified as the site of secondary RGC death, and central and dorsal retinae were defined as sites of both primary and secondary death. Overall RGC loss occurred by 2 weeks in central and ventral retina (P < 0.05) and by 3 weeks in dorsal retina (P < 0.05). Secondary RGC death was characterized mainly by necrotic morphology, with caspase-3 expression in some RGCs. Lomerizine reduced secondary necrosis at 2 weeks and secondary caspase-3 expression at 3 weeks. Lomerizine had differential effects on necrotic and apoptotic death with time, but its inability to completely prevent secondary death suggests that full neuroprotection will require combinatorial treatments.